We used Gabor bars to measure the effects of spatial bandwidth, spatial scale, contrast and separation on three-line spatial interval discrimination (bisection). In the first experiment, we used stimuli that were well above threshold. Our results show that at all spatial scales, spatial interval discrimination (three-line bisection) thresholds are proportional to the separation of the Gabor patches (i.e. Weber's law) when the separation exceeds approximately 2.5 times the standard deviation (a) of the Gaussian envelope. The optimal threshold occurs when the separation is approx. 2-2.50, and for separations larger than the optimal, bisection thresholds are equal to a more or less constant Weber fraction (As/s) of approx. 0.02-0.04. These results are consistent with a number of previous studies. In the second experiment, we examined the effect of contrast. Our results show an interaction between separation and stimulus visibility. Reducing the stimulus contrast has a marked effect on spatial interval thresholds at small separations (e.g. separations less than about 3a), and much less effect at larger separations. Thus, the Weber's law relationship appears to depend on the visibility of the stimuli, but does not depend on the spatial frequency or bandwidth of the stimuli. These results can be predicted by an ideal observer model of spatial interval discrimination.
INTRODUCTION
A striking aspect of position acuity is that for a wide variety of tasks and conditions, the position thresholds are approximately proportional to the separation between the features defining the stimulus. This proportionality between separation and the position threshold is "Weber's law" for position (Weber, 1834) , and it is found for alignment and vernier acuity (Sullivan, Oatley & Sutherland, 1972; Andrews, Butcher 8z Buckley, 1973; Westheimer & McKee, 1977; Beck & Schwartz, 1979; Beck & Halloran, 1985; Klein & Levi, 1987; Levi & Klein, 1990a) , and for spatial interval discrimination and bisection (Fechner, 1860; Volkmann, 1863; Westheimer & McKee, 1977; Hirsch & Hylton, 1982; Watt, 1984; Klein & Levi, 1987; Levi & Klein, 1990a) , even under scotopic conditions (Yap, Levi & Klein, 1989 ). Weber's law also holds for Gaussian blurred stimuli, provided the separation is more than about 2.5 times the Gaussian standard deviation (Toet, van Eekhout, Simons & Koenderink, 1987b; Levi & Klein, 1990b; Levi, Jiang & Klein, 1990) . While Weber's law for position seems to be ubiquitous in human spatial vision, it can fail when the stimuli are placed on an iso-eccentric arc, and the separation is greater than about a third of the eccentricity (Levi, Klein & Yap, 1988; Levi & Klein, 1990a; Burbeck & Yap, 1990) . Under these conditions, position thresholds are approximately proportional to the target eccentricity, suggesting that the stimulus eccentricity may provide one fundamental limit to the precision of spatial vision. Recently, Hayes and Hess (1992) measured spatial alignment and bisection thresholds with two-dimensional Gabor patches of very low visibility (~4dB above the pattern detection threshold). They report that under their stimulus conditions, they "find no evidence for Weber's law". They argue thresholds are mainly dependent on the carrier spatial frequency of the Gabor patch. This result is both surprising, and potentially very important to our understanding of the mechanisms underlying Weber's law for position. One reason that it is surprising is that previous studies of positional acuity using widely separated Gabor patches have led to the conclusion that the stimulus spatial frequency, orientation and color are irrelevant, and that the precision of localization is determined by the standard deviation of the Gaussian envelope and by the stimulus separation (Burbeck, 1987; Toet, 1987; Toet & Koenderink, 1988; Kooi, DeValois & DeValois, 1991) . The results of Hayes and Hess are also potentially very important because, in general, they place strong constraints upon the classes of models which can be used to explain Weber's law for position.
